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Scheme for wire line data transmission In mobile communication system 



(54) 

(57) A wire line data transmission scheme in a 
mobile communication system for reducing the wire line 
transmission const. Radio state qualities of a plurality of 
radio channels between the plurality of base stations 
and the mobile station are measured, and a validity and 
a redundancy in composition of each radio channel, is 
judged according to the corresponding measured radio 
state quality. Then, a transmission in the wire line trans- 
mission paths is controlled by stopping a transmission 
of transmission signals for those radio channels which 



are judged as invalid or redundant according to the 
obtained judgement result. All of measuring, judging, 
and controlling can be carried out by each base station, 
or by the mobile station. Also, measuring and judging 
can be carried out by the mobile station while controlling 
is carried out by each base station, or measuring can be 
carried out by the mobile station while judging and con- 
trolling can be carried out by each base station. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

The present invention relates to a scheme for wire 
line data transmission in a mobile communication sys- 
tem which can reduce wire line transmission data 
between a plurality o base stations and a composition 
station during a soft handover in a mobile communica- 
tion system based on CDMA (Code Division Multiple 
Access) scheme, and a base station apparatus and a 
mobile station apparatus suitable for this scheme for 
wire line data transmission. 

DESCRIPTION OF THE BACKGROUND ART 

In the soft handover in a mobile communication 
system based on CDMA scheme, as shown in Figs. 1 A 
and 1B, a plurality of base stations 81 and 82 are con- 
nected with a mobile station 83 on one hand, and with a 
composition station 84 on the other hand. For an 
upward transmission, as indicated in Fig. 1A, upward 
transmission signals duplicated at the mobile station 83 
are transmitted to the composition station 84 via radio 
transmission paths 85 and 86. base stations 81 and 82, 
and wire line transmission paths 87 and 88. and then 
composed at the composition station 84 and transmitted 
to an upper level station therefrom. For a downward 
transmission, as indicated in Fig. 1 B, downward trans- 
mission signals duplicated at the composition station 84 
are transmitted to the mobile station 83 via wire line 
transmission paths 89 and 90, base stations 81 and 82, 
and radio transmission paths 91 and 92, and then com- 
posed at the mobile station 83. 

Note that, for the upward radio transmission from 
the mobile station 83 to the base stations 81 and 82. it 
is possible to use either a method for transmitting sepa- 
rate radio channels for a plurality of base stations 81 
and 82 from the mobile station 83, or a method for trans- 
mitting only a single radio channel to be received by a 
plurality of base stations 81 and 82 from the mobile sta- 
tion 83. Also, a number of base stations for carrying out 
the soft handover is not necessarily limited to two, and 
three or more base stations may be involved in the soft 
handover. 

In the soft handover described above, a plurality of 
base stations are connected with the composition sta- 
tion through a plurality of wire line transmission paths, 
and as shown in Fig. 2, signals for multiple channels are 
transmitted through each wire line transmission path, so 
that there has been a problem of a high wire line trans- 
mission cost. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a scheme for wire line data transmission in a 



mobile communication system which is capable of 
reducing the wire line transmission cost between each 
base station and the composition station at a time of the 
soft handover, by reducing the wire line transmission 
s data between a plurality of base stations and the com- 
position station in the soft handover. 

It is another object of the present invention to pro- 
vide a base station apparatus and a mobile station 
apparatus suitable for this scheme for wire line data 
10 transmission according to the present invention. 

According to one aspect of the present invention 
there is provided a method of wire line data transmis- 
sion in a mobile communication system based on a 
CDMA scheme in which a mobile station moving 
is between cells is simultaneously connected with a plural- 
ity of base stations; the plurality of base stations are 
connected with a composition station through a plurality 
of wire line transmission paths; a plurality of transmis- 
sion signals from the plurality of mobile stations to the 
20 composition station are composed at the composition 
station; and a plurality of transmission signals from the 
plurality of base stations to the mobile station are com- 
posed at the mobile station; the method comprising the 
steps of: measuring radio state qualities of a plurality of 
25 radio channels between the plurality of base stations 
and the mobile station; judging a validity and a redun- 
dancy in composition of each radio channel according 
to a corresponding radio state quality measured at the 
measuring step; and controlling a transmission in the 
30 wire line transmission paths by stopping a transmission 
of transmission signals for those radio channels which 
are judged as invalid or redundant according to a judge- 
ment result obtained at the judging step. 

According to another aspect of the present inven- 
35 tion there is provided a base station apparatus for use in 
a mobile communication system based on a CDMA 
scheme in which a mobile station moving between cells 
is simultaneously connected with a plurality of base sta- 
tions; the plurality of base stations are connected with a 
40 composition station through a plurality of wire line trans- 
mission paths; a plurality of transmission signals from 
the plurality of mobile stations to the composition station 
are composed at the composition station; and a plurality 
of transmission signals from the plurality of base sta- 
45 tions to the mobile station are composed at the mobile 
station; the base station apparatus comprising: a meas- 
urement circuit for measuring a radio state quality of 
one radio channel between the base station apparatus 
and the mobile station; a wire line transmission circuit 
so for transmitting transmission signals for said one radio 
channel to the composition station, through one wire 
line transmission circuit between the base station appa- 
ratus and the composition station; and a control circuit 
forjudging a validity and a redundancy in composition of 
55 said one radio channel according to the radio state qual- 
ity measured by the measurement circuit, and control- 
ling a transmission in said one wire line transmission 
path from the wire line transmission circuit by stopping a 
transmission of transmission signals for said one radio 



2 



<EP 0797367 A2_l_> 



EP 0 797 367 A2 



channel when said one radio channel is judged as 
invalid or redundant according to a judgement result 
obtained therein. 

According to another aspect of the present inven- 
tion there is provided a mobile station apparatus for use 
in a mobile communication system based on a CDMA 
scheme in which a mobile station moving between cells 
is simultaneously connected with a plurality of base sta- 
tions; the plurality of base stations are connected with a 
composition station through a plurality of wire line trans- 
mission paths; a plurality of transmission signals from 
the plurality of mobile stations to the composition station 
are composed at the composition station; a plurality of 
transmission signals from the plurality of base stations 
to the mobile station are composed at the mobile sta- 
tion; and each base station transmits transmission sig- 
nals for one radio channel between said each base 
station and the mobile station to the composition station 
through one wire line transmission circuit between said 
each base station and the composition station; the 
mobile station apparatus comprising: a measurement 
circuit for measuring radio state qualities of a plurality of 
radio channels between the plurality of base stations 
and the mobile station; a control circuit for judging a 
validity and a redundancy in composition of each radio 
channel according to a corresponding radio state quality 
measured by the measurement circuit; and a transmis- 
sion circuit for notifying a judgement result obtained by 
the control circuit to each base station, so that each 
base station controls a transmission in said one wire 
line transmission path by stopping a transmission of 
transmission signals for said one radio channel when 
said one radio channel is judged as invalid or redundant 
according to the judgement result obtained by the con- 
trol circuit. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus for use in 
a mobile communication system based on a CDMA 
scheme in which a mobile station moving between cells 
is simultaneously connected with a plurality of base sta- 
tions; the plurality of base stations are connected with a 
composition station through a plurality of wire line trans- 
mission paths; a plurality of transmission signals from 
the plurality of mobile stations to the composition station 
are composed at the composition station; a plurality of 
transmission signals from the plurality of base stations 
to the mobile station are composed at the mobile sta- 
tion; and the mobile station measures radio state quali- 
ties of a plurality of radio channels between the plurality 
of base stations and the mobile station, judges a validity 
and a redundancy in composition of each radio channel 
according to a corresponding measured radio state 
quality, and notifies a judgement result obtained therein 
to each base station; the base station apparatus com- 
prising: a wire line transmission circuit for transmitting 
transmission signals for one radio channel between the 
base station apparatus and the mobile station to the 
composition station through one wire line transmission 
circuit between the base station apparatus and the com- 
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position station; and a control circuit for controlling a 
transmission in said one wire line transmission path 
from the wire line transmission circuit by stopping a 
transmission of transmission signals for said one radio 

5 channel when said one radio channel is judged as 
invalid or redundant according to the judgement result 
notified from the mobile station. 

According to another aspect of the present inven- 
tion there is provided a base station apparatus for use in 

10 a mobile communication system based on a CDMA 
scheme in which a mobile station moving between cells 
is simultaneously connected with a plurality of base sta- 
tions; the plurality of base stations are connected with a 
composition station through a plurality of wire line trans- 

15 mission paths; a plurality of transmission signals from 
the plurality of mobile stations to the composition station 
are composed at the composition station; a plurality of 
transmission signals from the plurality of base stations 
to the mobile station are composed at the mobile sta- 

20 tion; and the mobile station measures radio state quali- 
ties of a plurality of radio channels between the plurality 
of base stations and the mobile station and notifies a 
measured radio state quality of a radio channel between 
each base station and the mobile station to each base 

25 station; the base station apparatus comprising: a wire 
line transmission circuit for transmitting transmission 
signals for one radio channel between the base station 
apparatus and the mobile station to the composition sta- 
tion, through one wire line transmission circuit between 

30 the base station apparatus and the composition station; 
and a control circuit fa judging a validity and a redun- 
dancy in composition of said one radio channel accord- 
ing to the radio state quality notified from the mobile 
station, and controlling a transmission in said one wire 

35 line transmission path from the wire tine transmission 
circuit by stopping a transmission of transmission sig- 
nals for said one radio channel when said one radio 
channel is judged as invalid or redundant according to a 
judgement result obtained therein. 

40 Other features and advantages of the present 
invention will become apparent from the following 
description taken in conjunction with the accompanying 
drawings. 

45 BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 A and 1 B are schematic block diagrams for 
explaining a soft handover in a conventional mobile 
communication system. 
so Fig. 2 is a schematic block diagram for explaining a 
wire line data transmission in a conventional mobile 
communication system. 

Fig. 3 is a block diagram of a base station appara- 
tus in the first embodiment of a scheme for wire line 
55 data transmission according to the present invention. 

Fig. 4 is a block diagram of a mobile station appara- 
tus in the first embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 5 is a block diagram of a composition station 
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apparatus in the first embodiment of a scheme for wire 
line data transmission according to the present inven- 
tion. 

Fig. 6 is a block diagram of a base station appara- 
tus in the third embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 7 is a block diagram of a base station appara- 
tus in the fifth embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 8 is a block diagram of a base station appara- 
tus in the seventh embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 9 is a block diagram of a mobile station appara- 
tus in the seventh embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 10 is a block diagram of a mobile station appa- 
ratus in the eighth embodiment of a scheme for wire line 
data transmission according to the present invention. 

Fig. 1 1 is a block diagram of a mobile station appa- 
ratus in the ninth embodiment of a scheme for wire line 
data transmission according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First the general features of a scheme for wire line 
data transmission in a mobile communication system 
according to the present invention will be summarized 
briefly. 

The wire line data transmission scheme of the 
present invention aims to reduce the wire line transmis- 
sion cost by reducing an amount of transmission signals 
in a plurality of wire line transmission paths connecting 
a plurality of base stations and a composition station at 
a time of the soft handover in the mobile communication 
system based on CDMA scheme. To this end, the 
present invention proposes to construct the wire line 
transmission paths from packet transmission paths 
such as frame relay transmission paths, ATM transmis- 
sion paths, and/or packet transmission paths according 
to ITU-T X.25 protocol, so as to reduce an amount of 
transmission signals and thereby realize a reduced wire 
line transmission cost. 

Namely, in a case of using line exchange transmis- 
sion paths, the wire lines are fixedly allocated so that 
the wire line transmission cost is unchanged even if an 
amount of transmission signals is reduced. In contrast, 
in a case of using packet transmission paths, the reduc- 
tion of an amount of transmission signals leads to the 
reduction of average traffic amount and peak traffic 
amount, so that a number of multiplexed virtual chan- 
nels that can be set up in the wire line transmission 
paths can be increased and therefore it is possible to 
realize a reduced wire line transmission cost. 

In the wire line data transmission scheme of the 
present invention, radio state qualities of radio channels 
between a plurality of base stations and a mobile station 
are measured and radio states are judged from the 
measured values. Then, when a radio state of some 



radio channel is judged as poor, the transmission in a 
wire line transmission path corresponding to this radio 
channel with a poor radio state is stopped because this 
radio channel is expected to be not useful in the compo- 

5 sition processing. In addition, when there exists a radio 
channel with a quite good radio state, the other radio 
channels are expected to be redundant in the composi- 
tion processing, so that the transmission in wire line 
transmission paths corresponding to these redundant 

10 radio channels are also stopped. 

The wire line data transmission scheme of the 
present invention can be realized in various embodi- 
ments depending on where the measurement of the 
radio state qualities, the judgement of the radio states, 

15 and the stopping of the transmission in the wire line 
transmission paths are to be carried out. For instance, 
all of these operations can be carried out by a base sta- 
tion or by a mobile station, or else the measurement 
operation alone can be carried out by a mobile station 

20 while the judgement operation is carried out by a base 
station. Note that a series of processing formed by 
these measurement, judgement, and stopping opera- 
tions is to be carried out for each unit of composition 
because the radio environment generally varies in time. 

25 In the following, a case of carrying out all these opera- 
tions at a base station will be described first. 

Referring now to Fig. 3 to Fig. 5, the first embodi- 
ment of a scheme for wire line data transmission in a 
mobile communication system according to the present 

30 invention will be described in detail. 

Fig. 3 shows a configuration of a base station appa- 
ratus for realizing the wire line data transmission 
scheme in the first embodiment of the present invention, 
Fig. 4 shows a configuration of a mobile station appara- 

35 tus to be used in conjunction with the base station appa- 
ratus of Fig. 3, and Fig. 5 shows a composition station 
apparatus to be used in conjunction with the base sta- 
tion apparatus of Fig. 3 and the mobile station appara- 
tus of Fig. 4. 

40 In this first embocfiment, the base station uses a 
result of the error detection such as CRC check or parity 
check as the radio state quality to be measured, so that 
the base station apparatus of Fig. 3 has an error detec- 
tion processing circuit 1 1 for this purpose. In addition, in 

45 order to enable this error detection processing, the 
mobile station apparatus of Fig. 4 has an error detection 
bit attaching circuit 35 so that transmission signals 
given from a man-machine interface are transmitted 
while error detection bits are attached thereto using this 

so error detection bit attaching circuit 35. 

The base station apparatus of Fig. 3 has an 
antenna 1 for receiving radio signals from a mobile sta- 
tion, and the radio signals received by the antenna 1 are 
supplied to a demodulator 17 via a duptexer 3 and a 

55 receiver 5. At the demodulator 17, the despreading 
using the spread code and the usual demodulation are 
carried out, and the demodulated signals are supplied 
to a decoder 9. At the decoder 9, the decoding of trans- 
mission signals and control signals is carried out, and 
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the control signals are supplied to a controller 23 while 
the transmission signals are supplied to the error detec- 
tion processing circuit 1 1 . 

The error detection processing circuit 1 1 carries out 
the error detection using the error detection bits con- 
tained in the transmission signals, and supplies the 
error detection result to the controller 23, while the 
transmission signals with the error detection bits 
removed therefrom are supplied to a wire line transmit- 
ter 13. 

The wire line transmitter 13 encodes the transmis- 
sion signals given from the error detection processing 
circuit 1 1 and the control signals given from the control- 
ler 23, assemble packets from them, and transmits the 
packets to a composition station through an uplink wire 
line transmission path/ Here, the stopping and the 
restart of the transmission of the transmission signals to 
be transmitted to the wire line transmission path via the 
wire line transmitter 13 are controlled by commands 
from the controller 23. 

On the other hand, packet signals received from a 
composition station through the wire line transmission 
path are received by a wire line receiver 15. At the wire 
line receiver 15. the received packet signals are decom- 
posed and separated into the transmission signals and 
the control signals, and the transmission signals are 
supplied to an encoder 17, while the control signals are 
supplied to the controller 23. 

The encoder 17 encodes the transmission signals 
given from the wire line receiver 15 and the control sig- 
nals given from the controller 23, and supplies the 
encoded signals to a modulator 19. At the modulator 19, 
the encoded transmission signals given from the 
encoder 17 are subjected to the primary modulation, 
and then to the spread modulation using the spread 
code. The modulated transmission signals are then 
transmitted toward a mobile station from the antenna 1 
via a transmitter 21 and the duplexer 3. 

The controller 23 controls the overall operation of 
the base station while receiving the error detection 
result from the error detection processing circuit 1 1 , and 
when a notice for a detection of an error is received or 
when a state of receiving a notice for a detection of an 
error is continued over a prescribed period of time, the 
controller 23 issues a command for stopping the trans- 
mission of the transmission signals to the wire line 
transmission path, with respect to the wire line transmit- 
ter 13. Thereafter, when a notice for a detection of no 
error is received or when a state of receiving a notice for 
a detection of no error is continued over a prescribed 
period of time, the controller issues a command for 
restarting the transmission of the transmission signals 
to the wire line transmission path, with respect to the 
wire line transmitter 1 3. 

In addition, when a notice for a detection of an error 
is received from the error detection processing circuit 1 1 
or when a state of receiving a notice for a detection of 
an error is continued over a preserved period of time, 
the controller 23 generates a control signal for com- 
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manding the stopping of the transmission of the trans- 
mission signals to the downlink wire line transmission 
with respect to the composition station, and sends this 
control signal to the wire line transmitter 13. Thereafter. 
5 when a notice for a detection of no error is received from 
the error detection processing circuit 1 1 or when a state 
of receiving a notice for a detection of no error is contin- 
ued over a prescribed period of time, the controller gen- 
erates a control signal for commanding the restart of the 
10 transmission of the transmission signals to the downlink 
wire line transmission path with respect to the composi- 
tion station, and sends this control signal to the wire line 
transmitter 13. 

The mobile station apparatus of Fig. 4 has an 
15 antenna 25 for receiving radio signals from a base sta- 
tion, and the radio signals received from a base station 
by the antenna 25 are supplied to a demodulator 31 via 
a duplexer 27 and a receiver 29. At the demodulator 31 , 
the despreading using the spread code and the usual 
20 demodulation are carried out, and the demodulated sig- 
nals are supplied to a decoder 33. At the decoder 33. 
the decoding of transmission signals and control signals 
is carried out and the control signals are supplied to a 
controller 43 while the transmission signals are supplied 
25 to a man-machine interface. 

On the other hand, the transmission signals such 
as speech signals from the man-machine interface are 
supplied to the error detection bit attaching circuit 35. At 
the error detection bit attaching circuit 35, the transmis- * 
so sion signals are divided into signal units with a constant 
signal length and the error detection bit is attached to 
each divided signal unit, and then the transmission sig- 
nals with the error detection bits attached are supplied 
to an encoder 37. 
35 The encoder 37 encodes the transmission signals 
given from the enor detection bit attaching circuit 35 
and the control signals given from the controller 43, and 
supplies the encoded signals to a modulator 39. At the 
modulator 39, the encoded transmission signals given 
40 from the encoder 37 are subjected to the primary mod- 
ulation, and then to the spread modulation using the 
spread code. The modulated transmission signals are 
then transmitted toward a base station from the antenna 
25 via a transmitter 41 and the duplexer 27. 
45 The composition station apparatus of Fig. 5 has a 
receiver 45 connected with base stations through an 
uplink wire line transmission path and a transmitter 55 
connected with base stations through a downlink wire 
line transmission path. At the receiver 45, packets 
so received from a plurality of base stations via the uplink 
wire line transmission path are decomposed and sepa- 
rated into the transmission signals and the control sig- 
nals, and the transmission signals are supplied to an 
exchanger 47 while the control signals are supplied to a 
55 controller 57. The exchanger 47 carries out the switch- 
ing of the transmission signals according to commands 
from the controller 57, supplies a plurality of upward 
transmission signals to be composed together received 
by the receiver 45 to a composition circuit 49, and trans- 
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mits the composed upward transmission signals given 
from the composition circuit 49 toward an upper level 
station. 

On the other hand, when downward transmission 
signals are received from the upper level station, an 5 
exchanger 51 carries out the switching of the transmis- 
sion signals according to commands from the controller 
57, supplies the downward transmission signals to be 
used in the soft handover to a duplication circuit 53, and 
sends the duplicated downward transmission signals to io 
the transmitter 55. 

The transmitter 55 encodes the downward trans- 
mission signals given from the exchanger 51 and the 
control signals given from the controller 57 and assem- 
bles packets, and transmits the packets toward base is 
stations via the downlink wire line transmission path. In 
addition, the transmitter 55 carries out the stopping or 
restart of the transmission through the wire line trans- 
mission path specified from the controller 57, according 
to the stopping or restart command for the downlink wire 20 
line transmission given from the controller 57. 

The controller 57 controls the overall operation of 
the composition station, and according to the stopping 
or restart command for the downlink wire line transmis- 
sion received among the control signals received from 25 
the base stations by the receiver 45, the controller 57 
specifies the corresponding wire line transmission path 
to the transmitter 55 and commands the stopping or 
restart of the transmission of the transmission signals 
through that wire line transmission path. 30 

With the base station apparatus, the mobile station 
apparatus, and the composition station apparatus in 
these configurations, when a mobile station moves 
between a plurality of cells, this mobile station is set in 
the soft handover state in which this mobile station is 35 
connected to the composition station via a plurality of 
base stations with which this mobile station is simulta- 
neously connected. In this soft handover state, the error 
detection bits are attached to the transmission signals 
such as speech signals from the man-machine interface 40 
of this mobile station by the error detection bit attaching 
circuit 35, and these transmission signals are encoded 
along with the control signals from the controller 43 by 
the encoder 37, then demodulated by the demodulator 
39, and transmitted toward a plurality of base stations 45 
from the antenna 25 via the transmitter 41 and the 
duplexer 27. 

Each of these plurality of base stations receives the 
transmission signals from the mobile station by the 
antenna 1 , and supplies the received transmission sig- so 
nals to the demodulator 7 via the duplexer 3 and the 
receiver 5. The modulator 7 then demodulates the 
transmission signals from the mobile station, and sup- 
plies the demodulated transmission signals to the error 
detection processing circuit 11. 55 

The error detection processing circuit 1 1 carries out 
the error detection using the error detection bits con- 
tained in the transmission signals, and outputs the error 
detection result as the judgement result of the validity of 



the transmission signals from the mobile station. This 
judgement result obtained at the error detection 
processing circuit 1 1 indicates whether there is an error 
in the transmission signals or not, and this error detec- 
tion result is notified to the controller 23. 

The controller 23 receives the error detection result 
from the error detection processing circuit 1 1 , and when 
a notice for a detection of an error is received or when a 
state of receiving a notice for a detection of an error is 
continued over a prescribed period of time, the control- 
ler 43 commands the wire line transmitter 13 to stop the 
transmission of the transmission signals to the wire line 
transmission path. Thereafter, when a notice for a 
detection of no error is received or when a state of 
receiving a notice for a detection of no error is continued 
over a prescribed period of time, the controller 43 com- 
mands the wire line transmitter 13 to restart the trans- 
mission of the transmission signals to the wire line 
transmission path. 

Also, when a notice for a detection of an error is 
received from the error detection processing circuit 1 1 
or when a state of receiving a notice for a detection of 
an error is continued over a prescribed period of time, 
the controller 23 generates a control signal for com- 
manding the composition station to stop the downlink 
wire line transmission, and sends this control signal to 
the wire line transmitter 13. so that this control signal is 
notified to the composition station via the wire line trans- 
mission path. Here, this notification to the composition 
station can be made either when each error detection 
result is obtained by the error detection processing cir- 
cuit 1 1 , that is, when each judgement result for the valid- 
ity of the transmission signals is obtained, or only when 
the judgement result is changed. 

Thereafter, when a notice for a detection of no error 
is received from the error detection processing circuit 1 1 
or when a state of receiving a notice for a detection of 
no error is continued over a prescribed period of time, 
the controller 23 generates a control signal for com- 
manding the composition station to restart the transmis- 
sion of the transmission signals to the downlink wire line 
transmission path, and sends this control signal to the 
wire line transmitter 13. 

Next, the second embodiment of a scheme for wire 
line data transmission in a mobile communication sys- 
tem according to the present invention will be described 
in detail. 

As described in the first embodiment, while the 
transmission of the upward transmission signals to the 
wire line transmission path via the wire line transmitter 
13 is stopped by the control from the controller 23 of the 
base station, the composition station is in a state of not 
being able to receive the upward transmission signals. 
In this second embodiment, the composition station 
monitors this state at the controller 57 via the receiver 
45, and when this state is continued over a prescribed 
period of time, the controller 57 commands the transmit- 
ter 55 to stop the transmission of the downward trans- 
mission signals via the downlink wire line transmission 
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path, so that the transmission of the downward trans- 
mission signals are also stopped. Then, afterwards, 
when the transmission signals are received from the 
uplink wire line transmission path over a prescribed 
period of time, the transmission in the downlink wire line 
transmission path is restarted. 

This control by the controller 57 is base on an 
assumption that when the uplink radio channel has a 
poor radio state quality, the downlink radio channel also 
has a similarly poor radio state quality. In general, pos- 
sible radio section variations include a long section var- 
iation, a short section variation, and an instantaneous 
variation, and lor the long section variation and the short 
section variation, the uplink radio channel state and the 
downlink radio channel state have one-to-one correla- 
tion relationship, so that when the radio state quality for 
the uplink radio channel is poor, "rt can be judged that the 
radio state quality for the downlink radio channel is also 
poor. For this reason, the transmission of the downward 
transmission signals in the downlink wire line transmis- 
sion path is stopped according to the uplink radio chan- 
nel state in this second embodiment. 

The rest of this second embodiment is substantially 
the same as the first embodiment described above. 

Referring now to Fig. 6. the third embodiment of a 
scheme for wire line data transmission in a mobile com- 
munication system according to the present invention 
will be described in detail. 

Rg. 6 shows a configuration of a base station appa- 
ratus for realizing the wire line data transmission 
scheme in the third embodiment of the present inven- 
tion. This base station apparatus of Fig. 6 uses a 
desired signal receiving level, that is, a receiving level of 
a desired target signal other than the interference noise, 
as the radio state quality to be measured. To this end, 
this base station apparatus of Fig. 6 differs from the 
base station apparatus of Rg. 3 in that a receiving level 
measurement circuit 59 is incorporated while the error 
detection processing circuit 11 of Fig. 3 is omitted, and 
a function of the controller 23 is changed in relation to 
the incorporation of the receiving level measurement 
circuit 59. The rest of the configuration and the opera- 
tion of this base station apparatus of Fig. 6 are the same 
as those of Fig. 3. 

Also, in this third embodiment, the configuration of 
the mobile station apparatus is the same as that of Rg. 
4. Here, the error detection bit attaching circuit 35 may 
be provided as in Rg. 4, even though rt is not utilized in 
this third embodiment. Also, in this third embodiment 
the configuration of the composition station apparatus is 
the same as that of Fig. 5. 

In the base station apparatus of Fig. 6, the receiving 
level measurement circuit 59 measures the receiving 
level of the radio channel received from the mobile sta- 
tion, and notifies the measured value to the controller 
23. The controller 23 receives the measured value from 
the receiving level measurement circuit 59. and when 
the measured value is lower than a prescribed value or 
when the measured value is continuously lower than a 



prescribed value over a prescribed period of time, the 
controller 23 commands the wire liae transmitter 13 to 
stop the transmission of the transmission signals to the 
wire line transmission path. Thereafter, when the meas- 
5 ured value becomes not lower than a prescribed value 
or when the measured value becomes continuously not 
lower than a prescribed value over a prescribed period 
of time, the controller 23 commands the wire line trans- 
mitter 13 to restart the transmission of the transmission 
10 signals to the wire line transmission path. 

While the transmission of the upward transmission 
signals to the wire line transmission path via the wire 
line transmitter 13 is stopped, the composition station is 
in as state of not being able to receive the upward trans- 
75 mission signals. The composition station monitors this 
state, and stops the transmission of the downward 
transmission signals as well, similarly as in the second 
embodiment. 

Also, in this third embodiment, when the measured 
20 value from the receiving level measurement circuit 59 is 
lower than a prescribed value or when the measured 
value is continuously lower than a prescribed value over 
a prescribed period of time, the controller 23 generates 
a control signal for commanding the composition station 
25 to stop the downlink wire line transmission, and sends 
this control signal to the wire line transmitter 13. 

Thereafter, when the measured value from the 
receiving level measurement circuit 59 becomes not 
lower than a prescribed value or when the measured 
30 value becomes continuously not lower than a pre- 
scribed value for a prescribed period of time, the con- 
troller 23 generates a control signal for commanding the 
composition station to restart the transmission of the 
transmission signals to the downlink wire line transmis- 
35 sion path, and sends this control signal to the wire line 
transmitter 13. 

Next, the fourth embodiment of a scheme for wire 
line data transmission in a mobile communication sys- 
tem according to the present invention will be described 
40 in detail. 

In this fourth embodiment, the base station appara- 
tus of Fig. 6 is slightly modified to incorporate a receiv- 
ing SIR measurement circuit for measuring a receiving 
SIR value which is a ratio of the desired signal receiving 
45 level and the interference receiving level, instead of the 
receiving level measurement circuit 59 for measuring 
the desired signal receiving level in the base station 
apparatus of Fig. 6. The rest of this fourth embodiment 
is the same as the third embodiment. 
so With this modified configuration of the base station 
apparatus, the transmission control in the wire line 
transmission path can be carried out similarly as in the 
third embodiment described above. 

Referring now to Rg. 7. the fifth embodiment of a 
55 scheme for wire line data transmission in a mobile com- 
munication system according to the present invention 
will be described in detail. 

Rg. 7 shows a conf iguration of a base station appa- 
ratus for realizing the wire line data transmission 
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scheme in the fifth embodiment of the present invention. 
This base station apparatus of Fig. 7 uses a transmis- 
sion power changing* command frequency in the trans- 
mission power control information as the radio state 
quality to be measured. To this end, this base station 
apparatus of Fig. 7 differs from the base station appara- 
tus of Fig. 6 in that a transmission power control infor- 
mation processing circuit 61 is incorporated while the 
receiving level measurement circuit 59 of Fig, 6 is omit- 
ted, and a function of the controller 23 is changed in 
relation to the incorporation of the transmission power 
control information processing circuit 61 . The rest of the 
configuration and the operation of this base station 
apparatus of Fig. 7 are the same as those of Fig. 6. 

Also, in this fifth embodiment, the configuration of 
the mobile station apparatus is the same as that of Fig. 
4, except that a transmission power control information 
processing circuit is added in order to transmit the trans- 
mission power control information to the base station. 
Here, the error detection bit attaching circuit 35 may be 
provided as in Fig. 4, even though it is not utilized in this 
fifth embodiment. Also, in this fifth embodiment, the 
configuration of the composition station apparatus is the 
same as that of Fig. 5. 

In the base station apparatus of Fig. 7, the trans- 
mission power control information processing circuit 61 
extracts the transmission power control information 
from the upward radio channel signals demodulated by 
the demodulator 7, and supplies the extracted transmis- 
sion power control information to the controller 23. 

Then, the controller 23 specifies the transmission 
power value to the transmitter 21 according to the trans- 
mission power control information received from the 
transmission power control information processing cir- 
cuit 61, while measuring a frequency for which the 
transmission power control information commands the 
raise of the transmission power, that is, the transmission 
power raising command frequency, and when this 
measured value is greater than a prescribed value, that 
is. in a case where a command to raise the transmission 
power because of the low receiving level is issued fre- 
quently, it implies that the radio state quality is poor, so 
that the controller 23 commands the wire line transmit- 
ter 13 to stop the transmission of the transmission sig- 
nals to the wire line transmission path, Thereafter, when 
the measured value of the transmission power changing 
command frequency becomes not greater than a pre- 
scribed value, the controller 23 commands the wire line 
transmitter 13 to restart the transmission of the trans- 
mission signals to the wire line transmission path. 

In addition, when the measured value of the trans- 
mission power changing command frequency is greater 
than a prescribed value, the controller 23 generates a 
control signal for commanding the composition station 
to stop the downlink wire line transmission, and sends 
this control signal to the wire line transmitter 13. 

Thereafter, when the measured value of the trans- 
mission power changing command frequency becomes 
not greater than a prescribed value, the controller 23 



generates a control signal for commanding the compo- 
sition station to restart the transmission of the transmis- 
sion signals to the downlink wire line transmission path, 
and sends this control signal to the wire line transmitter 
s 13. 

Next, the sixth embodiment of a scheme for wire 
line data transmission in a mobile communication sys- 
tem according to the present invention will be described 
in detail. 

io In this sixth embodiment, the transmission power 
changing command frequency in the transmission 
power control is used as the radio state quality similarly 
as in the fifth embodiment, but the fifth embodiment 
described above is slightly modified as follows. 

is Namely, in this sixth embodiment, in a case of using 
the transmission power lowering command frequency in 
a plurality of radio channels as the radio state quality to 
be measured, when there is a certain radio channel for 
which the measured value is greater than a first pre- 

so scribed value X, the transmission in the wire line trans- 
mission path for the transmission signals of those radio 
channels for which the measured value is less than a 
second prescribed value Y is stopped among the radio 
channels other than that certain radio channel, where 

25 the second prescribed value Y is less than the first pre- 
scribed value X, and when there is no radio channel for 
which the measured value is greater than the first pre- 
scribed value X. the transmission in the wire line trans- 
mission path for the transmission signals of those radio 

30 channels for which the measured value is less than a 
third prescribed value 2 is stopped, where the third pre- 
scribed value 2 is less than the second prescribed value 
Y 

Also, in a case of using the transmission power rais- 

35 ing command frequency in the transmission power con- 
trol as the radio state quality to be measured, when 
there is a certain radio channel for which the measured 
value is less than the first prescrtoed value U, the trans- 
mission in the wire line transmission path for the trans- 

40 mission signals of those radio channels for which the 
measured value is greater than a second prescribed 
value V is stopped among the radio channels other than 
that certain radio channel, where the second prescribed 
value V is greater than the first prescribed value U, and 

45 when there is no radio channel for which the measured 
value is less than the first prescrtoed value U, the trans- 
mission in the wire line transmission path for the trans- 
mission signals of those radio channels for which the 
measured value is greater than a third prescribed value 

so W is stopped, where the third prescribed value W is 
greater than the second prescribed value V. 

In this manner, it becomes easier to stop the trans- 
mission in the wire line transmission path when there is 
a radio channel for which the measured value is better 

55 than the first prescribed value X or U. while it becomes 
harder to stop the transmission in the wire line transmis- 
sion path when there is no radio channel for which the 
measured value is better than the first prescribed value 
XorU. 
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Note here that the first, second and third prescribed 
values X, Y and 2 used in a case of using the transmis- 
sion power lowering command frequency are not nec- 
essarily the same as the first, second and third 
prescribed values U, V and W used in a case of using 
the transmission power raising command frequency. 

Note also that, when the error detection result, the 
desired signal receiving level, or the receiving SIR value 
is used as the radio state quality to be measured as in 
the first to fourth embodiments described above, each 
base station carries out the measurement, judgement, 
and control with respect to one radio channel received 
at that base station alone. 

In contrast, when the transmission power changing 
command frequency is used as the radio state quality to 
be measured as in the fifth and sixth embodiments 
described above, each base station can carry out the 
measurement, judgement, and control with respect to 
all radio channels related to the soft handover. Namely, 
during the soft handover, the mobile station receives a 
plurality of downlink radio channels, so that it is possible 
for the mobile station to set a plurality of transmission 
power control information for these plurality of radio 
channels in the uplink radio channel, and in such a 
case, each base station can receive the transmission 
power control information for the other radio channels 
related to the soft handover which are not received by 
that base station. Thus, by transmitting the transmission 
power control information for all downlink radio chan- 
nels in the uplink radio channel from the mobile station, 
it is possible for each base station to carry out the meas- 
urement, judgement, and control with respect to all 
radio channels related to the soft handover. 

Referring now to Fig. 8 and Fig. 9, the seventh 
embodiment of a scheme for wire line data transmission 
in a mobile communication system according to the 
present invention will be described in detail. 

Fig. 8 shows a configuration of a base station appa- 
ratus for realizing the wire line data transmission 
scheme in the seventh embodiment of the present 
invention, and Fig. 9 shows a configuration of a mobile 
station apparatus to be used in conjunction with the 
base station apparatus of Fig. 8. 

In this seventh embodiment, the measurement and 
the judgement of the radio state quality are carried out 
at a mobile station while the error detection result is 
used as the radio state quality to be measured. To this 
end. the base station apparatus of Fig. 8 differs from the 
base station apparatus of Fig. 3 in that an error detec- 
tion bit attaching circuit 65 is incorporated while the 
error detection processing circuit 1 1 of Fig. 3 is omitted, 
and the mobile station apparatus of Fig. 9 differs from 
the mobile station apparatus of Fig. 4 in that an error 
detection processing circuit 67 is incorporated while the 
error detection bit attaching circuit 35 of Fig. 4 is omit- 
ted. The rest of the configuration and the operation of 
the base station apparatus of Fig. 8 and the mobile sta- 
tion apparatus of Fig. 9 are the same as those of Fig. 3 
and Fig. 4, respectively. Also, in this seventh embodi- 
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ment, the configuration of the composition station appa- 
ratus is the same as that of Fig. 5. 

With the base station apparatus, the mobile station 
apparatus, and the composition station apparatus in 
5 these configurations, when a mobile station moves 
between a plurality of cells, this mobile station is set in 
the soft handover state in which this mobile station is 
connected to the composition station via a plurality of 
base stations with which this mobile station is simulta- 
10 neously connected. In this soft handover state, the 
transmission signals from the composition station are 
received by the wire line receiver 15 of each base sta- 
tion and supplied from the wire line receiver 15 to the 
error detection bit attaching circuit 65. Then, the error 
is detection bits are attached to the transmission signals 
by the error detection bit attaching circuit 65. and these 
transmission signals are encoded along with the control 
signals from the controller 23 by the encoder 17, then 
demodulated by the demodulator 19, and transmitted 
20 toward the mobile station from the antenna 1 via the 
transmitter 21 and the duplexer 3. 

The mobile station receives the transmission sig- 
nals from each base station by the antenna 25, and sup- 
plies the received transmission signals to the 
25 demodulator 31 via the duplexer 27 and the receiver 29. 
The modulator 31 then demodulates the transmission 
signals from each base station, and supplies the 
demodulated transmission signals to the error detection 
processing circuit 67. 
30 TTie error detection processing circuit 67 carries out 
the error detection using the error detection bits con- 
tained in the transmission signals, and supplies the 
error detection result to the controller 43 as the judge- 
ment result of the validity of the transmission signals 
35 from each base station, while supplying the transmis- 
sion signals with the error detection bits removed there- 
from to the man-machine interface. 

Note here that the error detection result outputted 
by the error detection processing circuit 67 is directly 
40 utilized as the judgement result in the above descrip- 
tion, but instead of this, it is also possible for the control- 
ler 43 to receive the error detection result from the error 
detection processing circuit 67, measure the frequency 
by which an error is detected within a prescribed period 
45 of time, checks whether the transmission signals from 
each base station has a valid quality or not, whether the 
transmission signals from each base station are redun- 
dant or not etc.. and utilize this checking result as the 
judgement result, and it should be understood that the 
so judgement result referred to in the above description is 
intended to cover such a modified case as well. 

The controller supplies this judgement result to the 
encoder 37 as a control signal with respect to the base 
station, and the encoder 37 encodes control signals 
55 including this judgement result along with the transmis- 
sion signals from the man-machine interface. Then, the 
encoded transmission signals and control signals are 
transmitted toward the base station from the antenna 25 
via the modulator 39, the transmitter 41, and the 
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duplexer 27. 

The base station receives these transmission sig- 
nals and control signals transmitted from the mobile sta- 
tion by the antenna 1, and supplies these transmission 
signals and control signals to the decoder 9 via the 5 
duplexer 3, the receiver 5, and the demodulator 7. The 
decoder 9 decodes the transmission signals and the 
control signals including the judgement result, and sup- 
plies the control signals to the controller 23 while the 
transmission signals are supplied to the wire line trans- 10 
mitter 13. 

The controller 23 then commands the wire line 
transmitter 13 to stop or restart the transmission of the 
transmission signals to the wire line transmission path 
according to the judgement result obtained from the is 
mobile station which is contained in the control signals. 
Here, the controller 23 also generates a control signal 
with respect to the composition station and notifies this 
control signal to the composition station via the wire line 
transmitter 13 either when each judgement result is 20 
obtained, or only when the judgement result is changed. 

Also, in this seventh embodiment, as described 
above, while the transmission of the upward transmis- 
sion signals to the wire line transmission path via the 
wire line transmitter 13 is stopped by the control from 25 
the controller 23 of the base station, the composition 
station is in a state of not being able to receive the 
upward transmission signals, and the composition sta- 
tion monitors this state at the controller 57 via the 
receiver 45, and when this state is continued over a pre- 30 
scribed period of time, the controller 57 commands the 
transmitter 55 to stop the transmission of the downward 
transmission signals via the downlink wire line transmis- 
sion path, so that the transmission of the downward 
transmission signals are also stopped. Then, after- 35 
wards, when the transmission signals are received from 
the uplink wire line transmission path over a prescribed 
period of time, the transmission in the downlink wire line 
transmission path is restarted. 

Referring now to Fig, 10, the eighth embodiment of 40 
a scheme tor wire line data transmission in a mobile 
communication system according to the present inven- 
tion will be described in detail. 

Fig. 8 shows a configuration of a mobile station 
apparatus for realizing the wire line data transmission 45 
scheme in the eighth embodiment of the present inven- 
tion. In this eighth embodiment, the measurement and 
the judgement of the radio state quality are carried out 
by the mobile station similarly as in the seventh embod- 
iment and this mobile station apparatus of Fig. 10 uses so 
a desired signal receiving level as the radio state quality 
to be measured. To this end, this mobile station appara- 
tus of Fig. 10 differs from the mobile station apparatus 
of Fig. 9 in that a receiving level measurement circuit 69 
is incorporated while the error detection processing cir- 55 
cuit 67 of Fig. 9 is omitted, and a function of the control- 
ler 43 is changed in relation to the incorporation of the 
receiving level measurement circuit 67. The rest of the 
configuration and the operation of this mobile station 



apparatus of Fig. 10 are the same as those of Fig. 9. 

Also, in this eighth embodiment, the configuration of 
the mobile station apparatus is the same as that of Fig. 
8. Here, the error detection bit attaching circuit 65 may 
be provided as in Fig. 8, even though it is not utilized in 
this eighth embodiment. Also, in this eighth embodi- 
ment, the configuration of the composition station appa- 
ratus is the same as that of Fig. 5. 

In the mobile station apparatus of Fig. 10, the 
receiving level measurement circuit 69 measures the 
receiving level of each one of the radio channels 
received from a plurality of base stations which are 
simultaneously connected with this mobile station at a 
time of the soft handover. Then, the controller 43 com- 
pares each measured value with a prescribed value, 
and when there is a radio channel for which the meas- 
ured value is less than the prescribed value, the control- 
ler 43 judges that the transmission signals for that radio 
channel are not to be transmitted to the wire line trans- 
mission path, and transmits this judgement result to the 
base station. 

When this judgement result is received, the control- 
ler 23 of the base station generates a control signal for 
commanding the composition station to stop the trans- 
mission to the wire line transmission path for the down- 
ward transmission signals which are corresponding to 
the transmission signals for that radio channel, and 
transmits this control signal to the composition station 
via the wire line transmitter 13. 

When this control signal is received, the controller 
57 of the composition station commands the transmitter 
55 to stop the transmission of the downward transmis- 
sion signals via the downlink wire line transmission 
path, so that the transmission of the downward trans- 
mission signals is stopped. 

Also, in the mobile station apparatus of Fig. 10, the 
receiving level measurement circuit 69 measures the 
receiving level of each one of a plurality of radio chan- 
nels, and the controller 43 compares each measured 
value with another prescribed value. Then, when there 
is a radio channel for which the measured value is 
greatest among a plurality of measured values and 
which is greater than that another prescribed value, the 
controller 43 judges that the transmission signals for 
that radio channel alone are to be transmitted to the 
wire line transmission path while the transmission sig- 
nals for all the other radio channels are not to be trans- 
mitted to the wire line transmission path, and transmits 
this judgement result to the base station. : ~ 

In addition, in the mobile station apparatus of Fig. 
10, the receiving level measurement circuit 68 meas- 
ures the receiving level of each one of a plurality of radio 
channels, and the controller 43 compares each meas- 
ured values with a set of prescribed values as follows. 
Namely, when there is a radio channel for which the 
measured value is greater than a first prescribed value 
X among the plurality of radio channels, the controller 
43 judges that the transmission in the wire line transmis- 
sion path for the transmission signals of those radio 
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channels for which the measured value is less than a 
second prescribed value Y is to be stopped, where the 
second prescribed value Y is less than the first pre- 
scribed value X. Also, when there is no radio channel for 
which the measured value is greater than the first pre- 
scribed value X, the controller 43 judges that the trans- 
mission in the wire line transmission path for the 
transmission signals of those radio channels for which 
the measured value is less than a third prescribed value 
Z is to be stopped, where the third prescribed value Z is 
less than the second prescribed value Y 

Here, the second and third prescribed values Y and 
Z are set to such values that the transmission of the 
transmission signals for the other radio channels is eas- 
ier to stop in a case where there is a radio channel for 
which the measured value is better than the first pre- 
scribed value X compared with a case where there is no 
radio channel for which the measured value is better 
than the first prescribed value X. so that it becomes eas- 
ier to stop the transmission in the wire line transmission 
path when there is a radio channel for which the meas- 
ured value is better than the first prescrtoed value X. 
while it becomes harder to stop the transmission in the 
wire line transmission path when there is no radio chan- 
nel for which the measured value is better than the first 
prescribed value X. 

Note here that the first, second and third prescribed 
values X. Y and Z used in this eighth embodiments are 
in general different from the first, second and third pre- 
scribed values used in the sixth embodiment described 
above. 

Note also that the operation of this eighth embodi- 
ment has been described in terms of the receiving lev- 
els, but it is also effective to use the error detection 
results and the receiving SIR values instead of the 
receiving levels in the operation as described above. 

Moreover, in a case of using the receiving SIR value 
which is a ratio of the desired signal receiving level and 
the interference receiving level, instead of the desired 
signal receiving level measured by the receiving level 
measurement circuit 69 in the mobile station apparatus 
of Fig. 10, it becomes possible to realize the transmis- 
sion control in the wire line transmission path using the 
receiving SIR values similarly as descrtoed above. 

Referring now to Fig. 1 1 , the ninth embodiment of a 
scheme for wire line data transmission in a mobile com- 
munication system according to the present invention 
will be described in detail. 

Fig. 1 1 shows a configuration of a mobile station 
apparatus for realizing the wire line data transmission 
scheme in the ninth embodiment of the present inven- 
tion. In this ninth embodiment, the measurement and 
the judgement of the radio state quality are carried out 
by the mobile station similarly as in the seventh and 
eight embodiments, and this mobile station apparatus of 
Fig. 1 1 uses a transmission power changing command 
frequency in the transmission power control information 
as the radio state quality to be measured To this end. 
this mobile station apparatus of Fig. 1 1 differs from the 
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mobile station apparatus of Fig. 10 in that a transmis- 
sion power control information processing circuit 71 is 
incorporated while the receiving level measurement cir- 
cuit 69 of Fig. 10 is omitted, and a function of the con- 

5 trailer 43 is changed in relation to the incorporation of 
the transmission power control information processing 
circuit 71. The rest of the configuration and the opera- 
tion of this mobile station apparatus of Fig. 11 are the 
same as those of Fig. 10. 

w Also, in this ninth embodiment the configuration of 
the base station apparatus is the same as that of Fig. 8. 
Here, the error detection bit attaching circuit 35 may be 
provided as in Fig. 8. even though it is not utilized in this 
ninth embodiment. Also, in this ninth embodiment, the 

is configuration of the composition station apparatus is the 
same as that of Ftg. 5. 

In the mobile station apparatus of Fig. 1 1 , the trans- 
mission power control information processing circuit 71 
extracts the transmission power control information 

20 from the downward radio channel signals demodulated 
by the demodulator 31, and supplies the extracted 
transmission power control information to the controller 
43. 

Then, the controller 43 specifies the transmission 
25 power value to the transmitter 41 according to the trans- 
mission power control information received from the 
transmission power control information processing cir- 
cuit 71, while measuring a frequency for which the 
transmission power control information commands the 
30 raise of the transmission power, that is, the transmission 
power raising command frequency, and when this 
measured value is greater than a prescribed value, that 
is, in a case where a command to raise the transmission 
power because of the low receiving level is issued fre- 
35 quently, it implies that the radio state quality is poor, so 
that the controller 43 judges that the transmission of the 
transmission signals to the wire line transmission path is 
to be stopped, and notifies this judgement result to the 
base station. 

40 When this judgement result is received, the control- 
ler 23 of the base station generates a control signal for 
commanding the composition station to stop the trans- 
mission of the transmission signals to the wire line 
transmission path, and transmits this control signal to 

45 the composition station via the wire line transmitter 13. 
Thereafter, when the measured value of the trans- 
mission power changing command frequency becomes 
not greater than a prescribed value, the controller 43 
judges that the transmission of the transmission signals 

so to the wire line transmission path is to be restarted, and 
transmits this judgement result to the base station. 

Also, in the mobile station apparatus of Fig. 1 1 , the 
transmission power control information processing cir- 
cuit 71 measures the transmission power lowering com- 

55 mand frequency in the transmission power control for 
each one of a plurality of radio channels, and the con- 
troller 43 compares each measured value with a set of 
prescribed values as follows. Namely, when there is a 
radio channel for which the measured value is greater 
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than a first prescribed value X among the plurality of 
radio channels, the controller 43 judges that the trans- 
mission in the wire line transmission path for the trans- 
mission signals of those radio channels for which the 
measured value is less than a second prescribed value 5 

Y is to be stopped, where the second prescribed value 

Y is less than the first prescribed value X. Also, when 
there is no radio channel for which the measured value 
is greater than the first prescribed value X, the controller 

43 judges that the transmission in the wire line transmis- w 
sion path for the transmission signals of those radio 
channels for which the measured value is less than a 
third prescribed value Z is to be stopped, where the third 
prescribed value 2 is less than the second prescribed 
value Y. 

75 

In addition, in the mobile station apparatus of Fig. 
1 1 , the transmission power control information process- 
ing circuit 71 measures the transmission power raising 
command frequency in the transmission power control 
for each one of a plurality of radio channels, and the so 
controller 43 compares each measured value with 
another set of prescribed values as follows. Namely, 
when there is a radio channel for which the measured 
value is less than a first prescribed value U among the 
plurality of radio channels, the controller 43 judges that 2s 
the transmission in the wire line transmission path for 
the transmission signals of those radio channels for 
which the measured value is greater than a second pre- 
scribed value V is to be stopped, where the second pre- 
scribed value V is greater than the first prescribed value 30 
U. Also, when there is no radio channel for which the 
measured value is less than the first prescribed value U, 
the controller 43 judges that the transmission in the wire 
line transmission path for the transmission signals of 
those radio channels for which the measured value is 35 
greater than a third prescribed value W is to be stopped, 
where the third prescribed value W is greater than the 
second prescribed value V. 

In this manner, it becomes easier to stop the trans- 
mission in the wire line transmission path when there is 40 
a radio channel for which the measured value is better 
than the first prescribed value X or U, while it becomes 
harder to stop the transmission in the wire line transmis- 
sion path when there is no radio channel for which the 
measured value is better than the first prescribed value 45 
XorU. 

Note here that the first, second and third prescribed 
values X, Y and Z used in a case of using the transmis- 
sion power lowering command frequency are not nec- 
essarily the same as the first, second and third so 
prescribed values U, V and W used in a case of using 
the transmission power raising command frequency. 

Note also that the first, second and third prescribed 
values X. Y and Z or U. V and W used in this ninth 
embodiments are in general different from the first, sec- 55 
ond and third prescribed values used in the sixth 
embodiment or the eighth embodiment described 
above. 

Next, the tenth embodiment of a scheme for wire 



line data transmission in a mobile communication sys- 
tem according to the present invention will be described 
in detail. 

In this tenth embodiment, only the measurement of 
the radio state quality is carried out by the mobile sta- 
tion, and the measured value is transmitted to the base 
station, so that the judgement of the radio state quality 
can be made at the base station. 

Here, in a case of using the error detection result as 
the radio state quality to be measured similarly as in the 
seventh embodiment, the configurations of the base 
station apparatus and the mobile station apparatus are 
the same as those of Fig. 8 and Fig. 9. Also, in this tenth 
embodiment, the configuration of the composition sta- 
tion apparatus is the same as that of Fig. 5. 

In this tenth embodiment, the mobile station carries 
out the error detection for each radio channel at the 
error detection processing circuit 67, and transmits the 
error detection results for respective radio channels as 
obtained to the base stations corresponding to the 
respective radio channels, or transmits the error detec- 
tion results for all radio channels to each base station. 
The base station makes the judgement based on this 
error detection result, commands the wire line transmit- 
ter 13 to stop or restart the transmission of the transmis- 
sion signals to the wire line transmission path according 
to the judgement result, and notifies the stopping or the 
restart of the transmission of the transmission signals to 
the wire line transmission path to the composition sta- 
tion via the wire line transmission path. Here, the notifi- 
cation to the composition station can be made either 
when each judgement result is obtained, or only when 
the judgement result is changed. 

Also, in a case of using the desired signal receiving 
level as the radio state quality to be measured instead of 
the error detection result similarly as in the eighth 
embodiment, the configuration of the mobile station 
apparatus is the same as that of Fig. 10. Here, the over- 
all operation is substantially the same as in the eighth 
embodiment, except that only the measurement is car- 
ried out at the mobile station, and the measured values 
for respective radio channels are transmitted to the 
base stations corresponding to the respective radio 
channels or the measured values for all radio channels 
are transmitted to each base station, so that the judge- 
ment is to be made at the base station. In this case, it is 
also possible to measure the receiving SIR value 
instead of the desired signal receiving level. 

Also, in a case of using the transmission power 
changing command frequency in the transmission 
power control information as the radio state quality to be 
measured similarly as in the ninth embodiment, the con- 
figuration of the mobile station apparatus is the same as 
that of Fig. 11. Here, the overall operation is substan- 
tially the same as in the ninth embodiment, except that 
only the measurement is carried out at the mobile sta- 
tion, and the measured values for respective radio 
channels are transmitted to the base stations corre- 
sponding to the respective radio channels or the meas- 
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ured values for all radio channels are transmitted to 
each base station, so that the judgement is to be made 
at the base station. 

As described, according to the present invention, 
the wire line transmission path is formed by the packet 
transmission path while the radio state qualities of a plu- 
rality of radio channels are measured, and then the 
redundancy in composition and the validity are judged 
for each radio channel according to the measured val- 
ues, and the transmission in the wire line transmission 
path of the transmission signals for the radio channels 
which are judged as redundant or invalid is stopped, so 
that it is possible to reduce the wire line transmission 
cost at a time of the soft handover. 

Also, according to the present invention, any one or 
more of the error detection result, the desired signal 
receiving level, the receiving SIR value, and the trans- 
mission power changing command frequency in the 
transmission power control can be used as the radio 
state quality to be measured, so that it is possible to 
selectively use the radio state quality which is suitable 
for the various required conditions. 

Also, according to the present invention, it is possi- 
ble to carry out both the measurement and the judge- 
ment of the radio state quality at the base station or at 
the mobile station, or to carry out the measurement at 
the mobile station and the judgement at the base sta- 
tion, so that it is possible to use a desired combination 
of the mobile station apparatus and the base station 
apparatus according to the required conditions of the 
system. 

It is to be noted that, besides those already men- 
tioned above, many modifications and variations of the 
above embodiments may be made without departing 
from the novel and advantageous features of the 
present invention. Accordingly, all such modifications 
and variations are intended to be included within the 
scope of the appended claims. 

Claims 
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1 . A method of wire line data transmission in a mobile 
communication system based on a CDMA scheme 
in which a mobile station moving between cells is 
simultaneously connected with a plurality of base 
stations; the plurality of base stations are con- 
nected with a composition station through a plural- 
ity of wire line transmission paths; a plurality of 
transmission signals from the plurality of mobile 
stations to the composition station are composed at 
the composition station; and a plurality of transmis- 
sion signals from the plurality of base stations to the 
mobile station are composed at the mobile station; 
the method comprising the steps of: 

measuring radio state qualities of a plurality of 
radio channels between the plurality of base 
stations and the mobile station; 
judging a validity and a redundancy in compo- 
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srtion of each rado channel according to a cor- 
responding radio state quality measured at the 
measuring step; and 

controlling a transmission in the wire line trans- 
mission paths by stopping a transmission of 
transmission signals for those radio channels 
which are judged as invalid or redundant 
according to a judgement result obtained at the 
judging step. 



The method of claim 1 , further comprising the step 
of: 

providing the plurality of wire line transmission 
paths in forms of packet transmission paths, so 
that the controlling step controls a transmission 
of transmission signals in the packet transmis- 
sion paths. 

The method of claim 1 . wherein a series of process- 
ing including the measuring step, the judging step, 
and the controlling step is carried out for each data 
unit used in composing transmission signals. 

The method of claim 1, wherein the judging step 
judges a validity and a redundancy in composition 
for upward transmission signals from the mobile 
station to each base station according to a corre- 
sponding radio state quality measured at the meas- 
uring step, and the controlling step controls a 
transmission in one uplink wire line transmission 
path from said each base station to the composition 
station according to the judgement result obtained 
at the judging step. 

The method of claim 4, further comprising the steps 
of: 

stopping a transmission in one downlink wire 
line transmission path from the composition 
station to said each base station at the compo- 
sition station, when a state of not being able to 
receive transmission signals from said one 
uplink wire line transmission path is continued 
over a prescribed period of time at the compo- 
sition station; and 

restarting a transmission in said one downlink 
wire line transmission path at the composition 
station after being stopped by the stopping 
step, when a state of receiving transmission 
signals from said one uplink wire line transmis- 
sion path is continued over a prescribed period 
of time at the composition station. 

The method of claim 1, wherein the judging step 
judges a validity and a redundancy in composition 
for downward transmission signals from each base 
station to the mobile station according to a corre- 
sponding radio state quality measured at the meas- 
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uring step, and the controlling step controls a 
transmission in one downlink wire line transmission 
path from the composition station to said each base 
station according to the judgement result obtained 
at the judging step. 5 

7. The method of claim 6, further comprising the step 
of: 

notifying an information on the judgement 10 
result obtained at the judging step to the com- 
position station whenever the judgement result 
is obtained by the judging step, so that the 
composition station controls a transmission in 
said one downlink wire line transmission path is 
at the controlling step according to said infor- 
mation. 

8. The method of claim 6 t further comprising the step 

of: 20 

notifying an information on the judgement 
result obtained at the judging step to the com- 
position station only when the judgement result 
obtained at the judging step is changed, so that 25 
the composition station controls a transmission 
in said one downlink wire line transmission 
path at the controlling step according to said 
information. 

30 

9. The method of claim 1 , wherein the judging step 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for one radio 
channel is to be stopped when a measured radio 
state quality of said one radio channel becomes 35 
lower than a prescribed value or when the meas- 
ured radio state quality of said one radio channel 
becomes continuously lower than the prescribed 
value over a prescribed period of time. 

40 

10. The method of daim 1, wherein the judging step 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for one radio 
channel is to be restarted after being stopped by 
the controlling step, when a measured radio state 45 
quality of said one radio channel becomes higher 
than a prescribed value or when the measured 
radio state quality of said one radio channel 
becomes continuously higher than the prescribed 
value over the prescribed period of time. so 

11. The method of claim 1 , wherein the measuring step 
measures a radio state quality of each radio chan- 
nel by measuring any one or more of an error 
detection result, a desired signal receiving level, a ss 
receiving SIR value, a transmission power raising 
command frequency in a transmission power con- 
trol and a transmission power lowering command 
frequency in a transmission power control, for said 



each radio channel. 

12. The method of daim 1 , wherein the measuring step 
measures the radio state qualities of the plurality of 
radio channels by measuring transmission power 
lowering command frequencies in a transmission 
power control for respective radio channels, 

when there is a radio channel for which a 
measured value of a radio state quality is higher 
than a first prescribed value, the judging step 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for those radio 
channels for which a measured value of a radio 
state quality is lower than a second prescribed 
value is to be stopped, where the second pre- 
scribed value is lower than the first prescribed 
value; and 

when there is no radio channel for which a 
measured value of a radio state quality is higher 
than the first prescribed value, the judging step 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for those radio 
channels for which a measured value of a radio 
state quality is lower than a third prescribed value is 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 

1 3. The method of daim 1 , wherein the measuring step 
measures the radio state qualities of the plurality of 
radio channels by measuring transmission power 
raising command frequenties in a transmission 
power control for respective radio channels, 

when there is a radio channel for which a 
measured value of a radio state quality is lower than 
a first prescribed value, the judging step judges that 
a transmission in the wire line transmission paths of 
transmission signals for those radio channels for 
which a measured value of a radio state quality is 
higher than a second prescribed value is to be 
stopped, where the second prescribed value is 
higher than the first prescribed value; and 

when there is no radio channel for which a 
measured value of a radio state quality is lower than 
the first prescribed value, the judging step judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is higher than a third prescribed value is to 
be stopped, where the third prescribed value is 
higher than the second prescribed value. 

14. The method of claim 1 , wherein when there is one 
radio channel for which a measured value of a radio 
state quality is best among the plurality of radio 
channels and better than a prescribed value, the 
judging step judges that transmission signals for 
said one radio channel alone are to be transmitted 
in the wire line transmission paths and a transmis- 
sion in the wire line transmission paths of transmis- 
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sion signals for all other radio channels is to be 
stopped. 

15. The method of claim 1, wherein when there is a 
radio channel for which a measured value of a racfio s 
state quality is better than a first prescribed value, 
the judging step judges that a transmission in the 
wire line transmission paths of transmission signals 
for those radio channels for which a measured 
value of a radio state quality is not better than a 10 
second prescribed value is to be stopped, where 
the second prescribed value is lower than the first 
prescribed value; and 

when there is no radio channel for which a 
measured value of a radio state quality is lower than is 
the first prescribed value, the judging step judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is not better than a third prescribed value is 20 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 

16. The method of claim 1. wherein each base station 
measures a radio state quality of one radio channel 25 
between said each base station and the mobile sta- 
tion at the measuring step; 

said each base station judges a validity and 
a redundancy in composition of said one radio 
channel at the judging step according to the radio 30 
state quality measured by said each base station at 
the measuring step; and 

said each base station controls a transmis- 
sion in the wire line transmission paths by stopping 
a transmission of transmission signals for said one 35 
radio channel at the controlling step, when said one 
radio channel is judged as invalid or redundant 
according to the judgement result obtained by said 
each base station at the judging step. 

40 

17. The method of claim 1, wherein the mobile station 
measures the radio state qualities of a plurality of 
radio channels between the plurality of base sta- 
tions and the mobile station at the measuring step; 

the mobile station judges a validity and a 45 
redundancy in composition of each radio channel at 
the judging step according to a corresponding radio 
state quality measured by the mobile station at the 
measuring step; 

the mobile station notifies the judgement so 
result obtained by the mobile station at the judging 
step to each base station; and 

said each base station controls a transmis- 
sion in the wire line transmission paths by stopping 
a transmission of transmission signals for one radio ss 
channel between said each base station and the 
mobile station at the controlling step, when said one 
radio channel is judged as invalid or redundant by 
the mobile station according to the judgement result 



notified from the mobile station to said each base 
station. 

18. The method of claim t , wherein the mobile station 
measures the radio state qualities of a plurality of 
radio channels between the plurality of base sta- 
tions and the mobile station at the measuring step; 

the mobile station notifies a radio state qual- 
ity for one radio channel between each base station 
and the mobile station obtained by the mobile sta- 
tion at the measuring step to said each base sta- 
tion; 

said each base station judges a validity and 
a redundancy in composition of said one radio 
channel at the judging step according to the radio 
state quality notified from the mobile station to said 
each base station; and 

said each base station controls a transmis- 
sion in the wire line transmission paths by stopping 
a transmission of transmission signals for one radio 
channel between said each base station and the 
mobile station at the controlling step, when said one 
radio channel is judged as invalid or redundant 
according to the judgement result obtained by said 
each base station at the judging step. 

19. The method of claim 18, wherein the mobile station 
notifies all the radio state qualities for the plurality of 
radio channels between the plurality of base sta- 
tions and the mobile station obtained by the mobile 
station at the measuring step to said each base sta- 
tion, so that said each base station judges a validity 
and a redundancy in composition of said one radio 
channel according to all the radio state qualities 
notified from the mobile station. 

20. A base station apparatus for use in a mobile com- 
munication system based on a CDMA scheme in 
which a mobile station moving between cells is 
simultaneously connected with a plurality of base 
stations; the plurality of base stations are con- 
nected with a composition station through a plural- 
ity of wire line transmission paths; a plurality of 
transmission signals from the plurality of mobile 
stations to the composition station are composed at 
the composition station; and a plurality of transmis- 
sion signals from the plurality of base stations to the 
mobile station are composed at the mobile station; 

■*> the base station apparatus comprising: 

a measurement circuit for measuring a radio 
state quality of one radio channel between the 
base station apparatus and the mobile station; 
a wire line transmission circuit for transmitting 
transmission signals for said one radio channel 
to the composition station, through one wire 
line transmission circuit between the base sta- 
tion apparatus and the composition station; 
and 
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a control circuit for judging a validity and a 
redundancy in composition of said one radio 
channel according to the radio state quality 
measured by the measurement circuit and 
controlling a transmission in said one wire line 5 
transmission path from the wire line transmis- 
sion circuit by stopping a transmission of trans- 
mission signals for said one radio channel 
when said one radio channel is judged as 
invalid or redundant according to a judgement w 
result obtained therein. 

21 . The base station apparatus of claim 20, wherein the 
plurality of wire line transmission paths are pro- 
vided in forms of packet transmission paths, so that 15 
the control circuit controls a transmission of trans- 
mission signals in the packet transmission paths. 

22. The base station apparatus of claim 20, wherein a 
series of processing including measuring by the 20 
measurement circuit, judging by the control circuit 
and controlling by the control circuit is carried out by 
the base station apparatus for each data unit used 

in composing transmission signals. 

25 

23. The base station apparatus of claim 20, wherein the 
control circuit judges a validity and a redundancy in 
composition for upward transmission signals from 
the mobile station to the base station apparatus 
according to the radio state quality measured by the 30 
measurement circuit, and controls a transmission in 
one uplink wire line transmission path from the 
base station apparatus to the composition station 
according to the judgement result. 

35 

24. The base station apparatus of claim 23, wherein 
controlling by the control circuit indirectly controls 
the composition station such that 

the composition station stops a transmission in 40 
one downlink wire line transmission path from 
the composition station to the base station 
apparatus, when a state of not being able to 
receive transmission signals from said one 
uplink wire line transmission path is continued 45 
over a prescribed period of time at the compo- 
sition station; and 

the composition station restarts a transmission 
in said one downlink wire line transmission 
path after being stopped, when a state of so 
receiving transmission signals from said one 
uplink wire line transmission path is continued 
over a prescribed period of time at the compo- 
sition station. 

55 

25. The base station apparatus of claim 20, wherein the 
control circuit judges a validity and a redundancy in 
composition for downward transmission signals 
from the base station apparatus to the mobile sta- 
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tion according to the radio state quality measured 
by the measurement circuit, and controls a trans- 
mission in one downlink wire line transmission path 
from the composition station to the base station 
apparatus according to the judgement result. 

26. The base station apparatus of claim 25, wherein the 
control circuit notifies an information on the judge- 
ment result to the composition station whenever the 
judgement result is obtained, so that the composi- 
tion station controls a transmission in said one 
downlink wire line transmission path according to 
said information. 

27. The base station apparatus of claim 25, wherein the 
control circuit notifies an information on the judge- 
ment result to the composition station only when 
the judgement result is changed, so that the com- 
position station controls a transmission in said one 
downlink wire line transmission path according to 
said information. 

28. The base station apparatus of claim 20, wherein the 
control circuit judges that a transmission in the wire 
line transmission paths of transmission signals for 
said one radio channel is to be stopped when the 
radio state quality measured by the measurement 
circuit becomes lower than a prescribed value or 
when the radio state quality measured by the meas- 
urement circuit becomes continuously lower than 
the prescribed value over a prescribed period of 
time. 

29. The base station apparatus of claim 20, wherein the 
control circuit judges that a transmission in the wire 
line transmission paths of transmission signals for 
said one radio channel is to be restarted after being 
stopped, when the radio state quality measured by 
the measurement circuit becomes higher than a 
prescribed value or when the radio state quality 
measured by the measurement circuit becomes 
continuously higher than the prescribed value over 
the prescribed period of time. 

30. The base station apparatus of claim 20, wherein the 
measurement circuit measures the radio state qual- 
ity of said one radio channel by measuring arty one 
or more of an error detection result, a desired signal 
receiving level, a receiving SIR value, a transmis- 
sion power raising command frequency in a trans- 
mission power control and a transmission power 
lowering command frequency in a transmission 
power control, for said one radio channel. 

31. A mobile station apparatus for use in a mobile com- 
munication system based on a CDMA scheme in 
which a mobile station moving between cells is 
simultaneously connected with a plurality of base 
stations; the plurality of base stations are con- 
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nected with a composition station through a plural- 
ity of wire line transmission paths; a plurality of 
transmission signals from the plurality of mobile 
stations to the composition station are composed at 
the composition station; a plurality of transmission 5 
signals from the plurality of base stations to the 
mobile station are composed at the mobile station; 
and each base station transmits transmission sig- 
nals for one radio channel between said each base 
station and the mobile station to the composition 70 
station through one wire line transmisaon circuit 
between said each base station and the composi- 
tion station; the mobile station apparatus compris- 
ing: 

15 

a measurement circuit for measuring radio 
state qualities of a plurality of radio channels 
between the plurality of base stations and the 
mobile station; 

a control circuit tor judging a validity and a 20 
redundancy in composition of each radio chan- 
nel according to a corresponding radio state 
quality measured by the measurement circuit; 
and 

a transmission circuit for notifying a judgement 25 
result obtained by the control circuit to each 
base station, so that each base station controls 
a transmission in said one wire line transmis- 
sion path by stopping a transmission of trans- 
mission signals for said one radio channel 30 
when said one radio channel is judged as 
invalid or redundant according to the judge- 
ment result obtained by the control circuit. 

32. The mobile station apparatus of claim 31 , wherein 35 
the plurality of wire line transmission paths are pro- 
vided in forms of packet transmission paths, so that 
the judgement result obtained by the control circuit 
indirectly controls a transmission of transmission 
signals in the packet transmission paths. *o 

33. The mobile station apparatus of claim 31 , wherein a 
series of processing including measurement by the 
measurement circuit and judging by the control cir- 
cuit is carried out by the mobile station apparatus 45 
for each data unit used in composing transmission 
signals. 

34. The mobile station apparatus of claim 31 , wherein 
the control circuit judges a validity and a redun- so 
dancy in composition for upward transmission sig- 
nals from the mobile station to said each base 
station according to a corresponding radio state 
quality measured by the measurement circuit, so 
that said each base station controls a transmission 55 
in one uplink wire line transmission path from said 
each base station to the composition station 
according to the judgement result obtained by the 
control circuit 



35. The mobile station apparatus of claim 34, wherein 
the judgement result obtained by the control circuit 
indirectly controls the composition station such that 

the composition station stops a transmission in 
one downlink wire line transmission path from 
the composition station to said each base sta- 
tion, when a state of not being able to receive 
transmission signals from said one upGnk wire 
line transmission path is continued over a pre- 
scribed period of time at the composition sta- 
tion; and 

the composition station restarts a transmission 
in said one downlink wire line transmission 
path after being stopped, when a state of 
receiving transmission signals from said one 
uplink wire line transmission path is continued 
over a prescribed period of time at the compo- 
sition station. 

36. The mobile station apparatus of claim 31, wherein 
the control circuit judges a vaiicfity and a redun- 
dancy in composition for downward transmission 
signals from said each base station to the mobile 
station according to a corresponding radio state 
quality measured by the measurement circuit, so 
that the base station controls a transmission in one 
downlink wire line transmission path from the com- 
position station to said each base station according 
to the judgement result obtained by the control cir- 
cuit. 

37. The mobile station apparatus of claim 31, wherein 
the control circuit judges that a transmission in the 
wire line transmission paths of transmission signals 
for said one radio channel is to be stopped when a 
measured radio state quality of said one radio 
channel becomes lower than a prescribed value or 
when the measured radio state quality of said one 
radio channel becomes continuously lower than the 
prescribed value over a preserved period of time. 

38. The mobile station apparatus of claim 31, wherein 
the control circuit judges that a transmission in the 
wire line transmission paths of transmission signals 
for said one radio channel is to be restarted after 
being stopped, when a measured radio state quality 
of said one radio channel becomes higher than a 
prescribed value or when the measured radio state 
quality of said one radio channel becomes continu- 
ously higher than the prescribed value over the pre- 
scribed period of time. 

39. The mobile station apparatus of claim 31. wherein 
the measurement circuit measures a racfio state 
quality of each radio channel by measuring any one 
or more of an error detection result a desired signal 
receiving level, a receiving SIR value, a transmis- 
sion power raising command frequency in a trans-. 
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mission power control and a transmission power 
lowering command frequency in a transmission 
power control, for said each radio channel. 

40. The mobile station apparatus of claim 31, wherein 5 
the measurement circuit measures the radio state 
qualities of the plurality of radio channels by meas- 

. uring transmission power lowering command fre- 
quencies in a transmission power control for 
respective radio channels, w 

when there is a radio channel for which a 
measured value of a radio state quality is higher 
than a first prescribed value, the control circuit 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for those radio is 
channels for which a measured value of a radio 
state quality is lower than a second prescribed 
value is to be stopped, where the second pre- 
scribed value is lower than the first prescribed 
value; and 20 

when there is no radio channel for which a 
measured value of a radio state quality is higher 
than the first prescribed value, the control circuit 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals for those radio 25 
channels for which a measured value of a radio 
state quality is lower than a third prescribed value is 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 

30 

41. The mobile station apparatus of claim 31, wherein 
the measurement circuit measures the radio state 
qualities of the plurality of radio channels by meas- 
uring transmission power raising command fre- 
quencies in a transmission power control for 35 
respective radio channels, 

when there is a radio channel for which a 
measured value of a radio state quality is lower than 
a first prescribed value, the control circuit judges 
that a transmission in the wire line transmission 40 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is higher than a second prescribed value is 
to be stopped, where the second prescribed value 
is higher than the first preserved value; and 45 

when there is no radio channel for which a 
measured value of a radio state quality is lower than 
the first prescribed value, the control circuit judges 
■ that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- so 
nels for which a measured value of a radio state 
quality is higher than a third prescribed value is to 
be stopped, where the third prescribed value is 
higher than the second prescribed value. 

55 

42. The mobile station apparatus of claim 31, wherein 
when there is a certain radio channel for which a 
measured value of a radio state quality is best 
among the plurality of radio channels and better 



than a prescribed value, the control circuit judges 
that transmission signals for said certain radio 
channel alone are to be transmitted in the wire line 
transmission paths and a transmission in the wire 
line transmission paths of transmission signals for 
all other radio channels is to be stopped. 

43. The mobile station apparatus of claim 31, wherein 
when there is a radio channel for which a measured 
value of a radio state quality is better than a first 
prescribed value, the control circuit judges that a 
transmission in the wire line transmission paths of 
transmission signals for those radio channels for 
which a measured value of a radio state quality is 
not better than a second prescribed value is to be 
stopped, where the second prescribed value is 
lower than the first prescribed value; and 

when there is no radio channel for which a 
measured value of a radio state quality is lower than 
the first prescribed value, the control circuit judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is not better than a third prescribed value is 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 

44. A base station apparatus for use in a mobile com- 
munication system based on a CDMA scheme in 
which a mobile station moving between cells is 
simultaneously connected with a plurality of base 
stations; the plurality of base stations are con- 
nected with a composition station through a plural- 
ity of wire line transmission paths; a plurality of 
transmission signals from the plurality of mobile 
stations to the composition station are composed at 
the composition station; a plurality of transmission 
signals from the plurality of base stations to the 
mobile station are composed at the mobile station; 
and the mobile station measures radio state quali- 
ties of a plurality of radio channels between the plu- 
rality of base stations and the mobile station, judges 
a validity and a redundancy in composition of each 
radio channel according to a corresponding meas- 
ured radio state quality, and notifies a judgement 
result obtained therein to each base station; the 
base station apparatus comprising: 

a wire line transmission circuit for transmitting - 
transmission signals for one radio channel 
between the base station apparatus and the 
mobile station to the composition station 
through one wire line transmission circuit 
between the base station apparatus and the 
composition station; and 
a control circuit for controlling a transmission in 
said one wire line transmission path from the 
. wire line transmission circuit by stopping a 
transmission of transmission signals for said 
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one radio channel when said one radio channel 
is judged as invalid or redundant according to 
the judgement result notified from the mobile 
station. 

5 

45. The base station apparatus of claim 44, wherein the 
plurality of wire line transmission paths are pro- 
vided in forms of packet transmission paths, so that 
the control circuit controls a transmission of trans- 
mission signals in the packet transmission paths. 10 

46. The base station apparatus of claim 44, wherein a 
series of processing including controlling by the 
control circuit is carried out by the base station 
apparatus for each data unit used in composing is 
transmission signals. 

47. The base station apparatus of claim 44, wherein the 
judgement result notified from the mobile station is 
obtained by judging a validity and a redundancy in 20 
composition for upward transmission signals from 
the mobile station to the base station apparatus 
according to a corresponding measured radio state 
quality, so that the control circuit controls a trans- 
mission in one uplink wire line transmission path 25 
from the base station apparatus to the composition 
station according to the judgement result notified 
from the mobile station. 

48. The base station apparatus of claim 47, wherein 30 
controlling by the control circuit indirectly controls 
the composition station such that 

the composition station stops a transmission in 
one downlink wire line transmission path from 3S 
the composition station to the base station 
apparatus, when a state of not being able to 
receive transmission signals from said one 
uplink wire line transmission path is continued 
over a prescribed period of time at the compo- 40 
sition station; and 

the composition station restarts a transmission 
in said one downlink wire line transmission 
path after bang stopped, when a state of 
receiving transmission signals from said one 45 
uplink wire line transmission path is continued 
over a prescribed period of time at the compo- 
sition station. 

49. The base station apparatus of claim 44, wherein the so 
judgement result notified from the mobile station is 
obtained by judging a validity and a redundancy in 
composition for downward transmission signals 
from the base station apparatus to the mobile sta- 
tion according to a corresponding measured radio ss 
state quality, so that the control circuit controls a 
transmission in one downlink wire line transmission 
path from the composition station to the base sta- 
tion apparatus according to the judgement result 



notified from the mobile station. 

50. The base station apparatus of claim 49, wherein the 
wire line transmission circuit notifies an information 
on the judgement result notified from the mobile 
station to the composition station whenever the 
judgement result is notified from the mobile station, 
so that the composition station controls a transmis- 
sion in said one downlink wire line transmission 
path according to said information. 

51 . The base station apparatus of claim 49, wherein the 
wire line transmission circuit notifies an information 
on the judgement result notified from the mobile 
station to the composition station only when the 
judgement result notHied from the mobile station is 
changed, so that the composition station controls a 
transmission in said one downlink wire line trans- 
mission path according to said information. 

52. A base station apparatus for use in a mobile com- 
munication system based on a CDMA scheme in 
which a mobile station moving between cells is 
simultaneously connected with a plurality of base 
stations; the plurality of base stations are con- 
nected with a composition station through a plural- 
ity of wire line transmission paths; a plurality of 
transmission signals from the plurality of mobile 
stations to the composition station are composed at 
the composition station; a plurality of transmission 
signals from the plurality of base stations to the 
mobile station are composed at the mobile station; 
and the mobile station measures radio state quali- 
ties of a plurality of radio channels between the plu- 
rality of base stations and the mobile station and 
notifies a measured radio state quality of a radio 
channel between each base station and the mobile 
station to each base station; the base station appa- 
ratus comprising: 

a wire line transmission circuit for transmitting 
transmission signals for one radio channel 
between the base station apparatus and the 
mobile station to the composition station, 
through one wire line transmission circuit 
between the base station apparatus and the 
composition station; and 
a control circuit for judging a validity and a 
redundancy in composition of said one radio 
channel according to the radio state quality 
notified from the mobile station, and controlling 
a transmission in said one wire line transmis- 
sion path from the wire line transmission circuit 
by stopping a transmission of transmission sig- 
nals for said one radio channel when said one 
radio channel is judged as invalid or redundant 
according to a judgement result obtained 
therein. 
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53. The base station apparatus of claim 52, wherein the 
plurality of wire line transmission paths are pro- 
vided in forms of packet transmission paths, so that 
the control circuit controls a transmission of trans- 
mission signals in the packet transmission paths. 5 

54. The base station apparatus of claim 52, wherein a 
series of processing including judging by the control 
circuit and controlling by the control circuit is carried 
out by the base station apparatus for each data unit 10 
used in composing transmission signals. 

55. The base station apparatus of claim 52, wherein the 
control circuit judges a validity and a redundancy in 
composition for upward transmission signals from 15 
the mobile station to the base station apparatus 
according to the radio state quality notified from the 
mobile station, and the control circuit controls a 
transmission in one uplink wire line transmission 
path from the base station apparatus to the compo- 20 
sttion station according to the judgement result. 



according to said information. 

59. The base station apparatus of claim 57, wherein the 
wire line transmission circuit notifies an information 
on the judgement result obtained by the control cir- 
cuit to the composition station only when the judge- 
ment result obtained by the control circuit is 
changed, so that the composition station controls a 
transmission in said one downlink wire line trans- 
mission path according to said information. 

60. The base station apparatus of claim 52, wherein the 
control circuit judges that a transmission in the wire 
line transmission paths of transmission signals for 
said one radio channel is to be stopped when a 
measured radio state quality of said one radio 
channel notified from the mobile station becomes 
tower than a prescribed value or when the meas- 
ured radio state quality of said one radio channel 
becomes continuously lower than the prescribed 
value over a prescribed period of time. 



56. The base station apparatus of daim 55, wherein 61. The base station apparatus of claim 52, wherein the 
controlling by the control circuit indirectly controls control circuit judges that a transmission in the wire 
the composition station such that 25 line transmission paths of transmission signals for 

said one radio channel is to be restarted after being 

the composition station stops a transmission in stopped, when a measured radio state quality of 

one downlink wire line transmission path from said one radio channel notified from the mobile sta- 

the composition station to the base station tion becomes higher than a prescribed value or 

apparatus, when a state of not being able to 30 when the measured radio state quality of said one 

receive transmission signals from said one radio channel becomes continuously higher than 

uplink wire line transmission path is continued the prescribed value over the prescribed period of 

over a prescribed period of time at the compo- time, 
srtion station; and 

the composition station restarts a transmission 35 62. The base station apparatus of daim 52, wherein the 

in said one downlink wire line transmission measured radio state quality notified from the 

path after being stopped, when a state of mobile station is given in terms of any one or more 

receiving transmission signals from said one of an error detection result, a desired signal receiv- 

uplink wire line transmission path is continued ing level, a receiving SIR value, a transmission 

over a prescribed period of time at the compo- 40 power raising command frequency in a transmis- 

sition station. sion power control and a transmission power lower- 
ing command frequency in a transmission power 

57. The base station apparatus of claim 52, wherein the control, for said each radio channel, 
control circuit judges a validity and a redundancy in 

composition for downward transmission signals 45 63. The base station apparatus of daim 52, wherein the 

from the base station apparatus to the mobile sta- mobile station notifies all measured radio state 

tion according to the radio state quality notified from qualities for the plurality of radio channels between 

the mobile station, and the control drcuit controls a the plurality of base stations and the mobile station, 

transmission in one downlink wire line transmission so that the control drcuit judges a validity and a 

path from the composition station to the base sta- so redundancy in composition of said one radio chan- 

tion apparatus according to the judgement result nel according to ail the measured radio state quali- 
ties notified from the mobile station. 

58. The base station apparatus of claim 57, wherein the 

wire line transmission circuit notifies an information . 64. The base station apparatus of daim 63, wherein the 

on the judgement result obtained by the control cir- ss measured radio state qualities notHied from the 

cuit to the composition station whenever the judge- mobile station are given in terms of transmission 

ment result is obtained by the control drcuit, so that power lowering command frequencies in a trans- 

the composition station controls a transmission in mission power control for respective radio chan- 

said one downlink wire line transmission path nels. 
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when there is a radio channel for which a 
measured value of a radio state quality is higher 
than a first prescribed value, the control circuit 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals fa those radio 5 
channels for which a measured value of a radio 
state quality is lower than a second prescribed 
value is to be stopped, where the second pre- 
scribed value is lower than the first prescribed 
value; and 10 

when there is no radio channel for which a 
measured value of a radio state quality is higher 
than the first prescribed value, the control circuit 
judges that a transmission in the wire line transmis- 
sion paths of transmission signals fa those radio 15 
channels for which a measured value of a radio 
state quality is lower than a third presaibed value is 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 

65. The base station apparatus of claim 63, wherein the 
measured radio state qualities notified from the 
mobile station are given in terms of transmission 
power raising command frequencies in a transmis- 
sion power control tor respective radio channels, 

when there is a radio channel for which a 
measured value of a radio state quality is lower than 
a first prescribed value, the control circuit judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels fa which a measured value of a radio state 
quality is higher than a second prescribed value is 
to be stopped, where the second presaibed value 
is higher than the first prescribed value; and 

when there is no radio channel for which a 
measured value of a radio state quality is lower than 
the first prescribed value, the control circuit judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is higher than a third prescribed value is to 
be stopped, where the third prescrtoed value is 
higher than the second prescribed value. 

66. The base station apparatus of daim 63, wherein 
when there is a certain radio channel for which a 
measured value of a radio state quality is best 
among the plurality of radio channels and better 
than a prescribed value, the control circuit judges 
that transmission signals for said certain radio 
channel alone are to be transmitted in the wire line 
transmission paths and a transmission in the wire 
line transmission paths of transmission signals for 
all other radio channels is to be stopped. 

67. The base station apparatus of claim 63, wherein 
when there is a radio channel for which a measured 
value of a radio state quality is better than a first 
prescribed value, the control circuit judges that a 
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transmission in the wire line transmission paths of 
transmission signals fa those radio channels for 
which a measured value of a radio state quality is 
not better than a second prescribed value is to be 
stopped, where the second prescribed value is 
lower than the first prescribed value; and 

when there is no radio channel for which a 
measured value of a radio state quality is lower than 
the first prescribed value, the control circuit judges 
that a transmission in the wire line transmission 
paths of transmission signals for those radio chan- 
nels for which a measured value of a radio state 
quality is not better than a third presaibed value is 
to be stopped, where the third prescribed value is 
lower than the second prescribed value. 
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